Medical museum collections provide challenges in occupational health and safety that do not become apparent in many other collections. During the recent development of the Geoffrey Kaye Museum of the Australian and New Zealand College of Anaesthetists, these challenges were addressed, following the guidelines of the Occupational Health and Safety Regulations of the State of Victoria. This paper details these regulations and their necessary application in this specialist museum.
Medical museum collections provide challenges in occupational health and safety that do not become apparent in many other collections. Although most of the items are (or were) in regular use by health practitioners, when placed in a museum collection they require handling by personnel who are unfamiliar or untrained. Sometimes it is the hazardous nature of the item that is integral to its interest as a museum object. The key to safety is an awareness of potential hazards, adequate data and information available to ensure safe handling of hazardous objects.
HAZARDOUS MATERIALS
Hazardous materials in medical collections include:
Gases, which may be explosive; Volatile liquids; Drugs and medications; Sharp objects; Metal poisons -mercury and lead; Glass; Biological material; Radioactive material.
Gases
Gases are usually stored in cylinders made of metal. Early cylinders were made of steel and large cylinders are heavy. Because of their shape, even if
over and thus need to be secured or stored in a horizontal position. Those cylinders with a convex base can only be stored horizontally. They are particularly prone to cause injury if they topple when being handled. Later cylinders are made of lighter alloy and are not so heavy, but may still cause injury if they fall on a limb.
Gas cylinders are used for the storage of gases to make the gas liquefy. The only way to ensure that the cylinder is empty of any contents (apart from room air) is to have the cylinder opened under controlled conditions in a fume cupboard and the cylinder then drilled with a hole, so that it can no longer be pressurised. This process is recommended for all gas cylinders in a museum collection. Cyclopropane gas stored in cylinders is explosive. These cylinders are normally painted orange and should be handled carefully until emptied and drilled. Medical collections may also contain small cylinders or cartridges of carbon dioxide, as used in "sparklets" for the manufacture of soda water. These are generally safe, even if unopened, but should only be punctured by an appropriate matching device in controlled surroundings.
Volatile liquids
Anaesthesia has used many volatile liquids, from ether and chloroform to the agents used today such liquid in bottles (some modern ones are plastic) and turn to vapour when exposed to the air. All are potentially dangerous in high concentration. Except in exceptional circumstances, the liquid should be discarded in an appropriate manner -usually by an expert in chemical disposal using a fume cupboard.
Particular care is required with old bottles of ether or chloroform where the seal may be faulty. Ethyl chloride is stored in glass bottles or vials with a spring-loaded valve. Ethyl chloride is highly volatile and the contents of any containers of this agent should be discarded.
Medical collections may include anatomical specimens where formaldehyde is used as a preservative. Formaldehyde produces a poisonous vapour when it leaks from a specimen container. Care must be taken to regularly check the container for leaks, observing the level of liquid. Care must also be taken when moving anatomical specimens, as the container (usually acrylic Perspex) is fragile when dropped.
Medical collections may contain antiseptics. These are normally safe, but unless the liquid is stored in a sealed container, it is best to discard the contents. No special precautions are required, although it is best to dilute the antiseptic with water before disposal.
Drugs and medications
Drugs are presented in many forms -ampoules, multidose vials or tablets, and may be ointments, creams or liquids.
Controversy exists over the merits and safety of preserving the contents of drug ampoules and vials. In addition, stringent regulations control the possession and storage of drugs (although these vary from one jurisdiction to another).
If the ampoule or vial is securely sealed, then one may question the merit of removing the contents, as it is the contents rather than the container (in most cases) that is of primary interest to the collection. If it is accepted that the contents may be preserved intact, then attention must be paid to local regulations on possession and storage.
In the State of Victoria, regulations apply to Schedule 4 and Schedule 8 drugs (poisons), as follows:
One medical practitioner may manage the purchase, storage and record keeping on behalf of a number of medical practitioners but it is recommended that each medical practitioner maintain a separate register to account for These regulations, if adhered to strictly, preclude the display of drugs, however the display of single items in a locked display case within a secured display area is unlikely to attract penalty.
Ointments and creams may degrade over time and care must be taken to regularly check items for leakage. If deterioration or leakage is detected, the contents should be carefully discarded. Some older medicines including tonics and homeopathic medicines contained poisons such as arsenic, strychnine and mercury. This information may not appear on the label.
Extreme caution should be exercised with any powdered substances, and gloves and face mask should be worn during any handling to prevent ingestion or inhalation.
Liquids should be discarded unless sealed in a container. All sealed containers of liquids should undergo regular checks to ensure that no leakage has occurred. 
Sharp items
Medical collections may contain needles, knives, scalpels, glass and other items that are likely to cause injury to those handling them. All sharp items must be stored in a way such that the sharp aspect is protected from accidental touching, by wrapping or embedding in foam, sponge or styrene or by placing in a protective container where the contents are obvious to the handler. The inventory or catalogue should identify the items as being potentially dangerous and the storage container should similarly have an identifying code signifying the potential for injury.
Particular care must be taken when storing glass items that may break. Glass items should be wrapped carefully and placed in storage so as to prevent accidental movement. Glass items should be a code used on the storage location to warn those handling the item of the potential for breakage and injury.
Metals: mercury, lead
Unless mercury is in a permanently sealed container (as in a thermometer or sphygmomanometer), the mercury should be discarded. Removal and disposal should be entrusted to a person or company with expertise in the disposal of hazardous chemicals. A mercury spill kit should be readily available, as most sealed mercury containers are made of glass and are thus prone to breakage.
Older medical items may contain lead as part of their construction. In general, this does not pose a hazard. However, if the lead begins to corrode, it will become powdery and may give rise to lead dust. Handling should be restricted to a minimum and a facemask should be used. Powdery lead items should be treated to stabilise the metal.
Biological material
Blood, plasma, vaccines and other biological material should not be kept in a medical museum collection. Disposal safely by appropriate skilled personnel is advised.
Radioactive material
There is no place for radioactive material to be kept in a medical museum collection.
HANDLING AND STORAGE Location
Storage of a collection should be in close proximity to the museum work area, so as to minimise handling and transportation of items. Suitable trolleys should be available and lift access where items need to be moved from one level to another.
Storage
Items should be stored in such a way that they can be accessed and moved, having regard to occupational health and safety (OH & S) principles for lifting and carrying. Shelves should be of an appropriate load-bearing capacity for the heaviest items in the collection and be placed so that there is at least 1000 mm distance between aisles. If a ladder is required for elevated shelves, it should be sturdy enough to carry the weight of a person plus the weight of carried items. There should be a large workshelf at the top of the ladder and the ladder should be able to be immobilised, preferably automatically when anyone stands on it.
Heavy items should not be stored on shelves that require the use of a ladder for access.
Lifting and carrying
OH & S guidelines should be followed in regard to moving of collection items. All personnel involved in handling items from the museum collection should undergo an appropriate training program.
SECURITY
If potentially hazardous materials are included in a museum collection, procedures and security is required to prevent access to items by untrained or unauthorised personnel. Suitable locks are must be installed on storage areas with signs to indicate that approval is required before access.
When hazardous items are placed on display, they must be securely located in locked display cases.
DOCUMENTATION
Each museum should take note of any legislative requirements in its particular jurisdiction. In addition, each jurisdiction will have workplace safety legislation dealing with OH & S requirements.
The collection catalogue or inventory should identify any items that pose a potential hazard to humans; in particular, any personnel involved in managing items in the collection. Items that pose a storage location.
The museum should maintain current data sheets on material safety. Sources of such information include the Powerhouse Museum, The Museum of Victoria and the Museums and Galleries Foundation of New South Wales. A Hazard Management Plan should be prepared and updated on a regular basis.
Where necessary, risk analysis reports may be sought from individuals or companies with appropriate expertise.
FIRST AID kit available in both the storage and work areas. Where hazardous chemicals are present, spill kits must also be maintained in both areas, with clear instructions on their use.
A procedure manual must be available and updated regularly. The procedure manual should be readily available and provided to all personnel, whether employed or volunteer, whenever items in the collection are to be handled.
Further information may be obtained from authorities.
